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imm&i mmm 
tezzfrn^mmn^mh s i 
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t«j&# $J5t ir 5 mi® ^ , 

Slfil^0tf>y hg£J:t>*|gl 5tf>y h g JC& 5 100000000000000 10000000 

ooooooo©3 o \f v bm<z>^* -y*Bvm~? fg-5§--e&t>, Mian 1 a o #->& 

, MSKfit^O, 1, 2, 6, 7, 9, 12, 15, 16, 17, 2 1 If 
y b g£ J: t>*H 2 2 If y h g(C& 5111000110100100 111000110000000© 3 0 tf 
V h#I©^°#->T*&5, ff^3 5 fCfB^©L S I „ 

CH#3S7] &fb£««fcfy h&lT?3lfHLT, tufBSM^te, 
S*K&g#^0 1^y hg^J^fll 5 fcfy'h BJC&S 100000000000000 10000000 
0000000© 3 Ofcfy h^J©/*# -> »J Jg'*-##"'??& »J, irfiBfl 2 A # - > 
, ^bjRflg&g^O, 2, 8, 15, 1 7 If y h g£J:?>lg2 3 fcf y h @{C& 
5101000001000000 101000001000000© 3 O If y h? r J©^° 5, 
3 ££i£5&CfB«©L S I. 

jR<Efifi*^OtTy hSfccfctflgl 5tfy h @{C& 5 100000000000000 10000000 
0000000© 3 Otf y h?fJ©/N°^->^^Ujgf M#-e& l J, frfSB|g3 
, iKftiKtetefta^ 0 , 2, 4, 6, 8, 12, 14, 16, 18tfyhBfi«fc 
t>^2 Otfy h g&C&5101010101000101 010101000000000© 3 O tf y h?rj©/\° 
# — >T?£>§, |f^^3 ^ fe« 5 {CfB<g© L S I 0 

i&S:f«b£, »^^3 (CfB^©^^IB^#^ML S I „ 
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5pat£;fr ^Jt^Vab ( = V 5 pat/ V 5 ref ) mj& & b fc, 

it ^ 9 &cfaigc7)^fa^i?£ffl lsi 0 

[ff^l 1] Btffa^l(7)^5WiiM^^V5refi:tfffH0 2©^5^iI 
2£j£#.V 5patfc^ejWm3tlfeialBit^5Vab (= V 5 pat/ V 5 ref) fCgo£ 

it i o ictH«(Z)^Mfa^#^ffl lsi„ 

HJS&£ fit |f#^9 7JrMl 1 oiCfaiE©iK^CIB#^ffl L S I . 

[ft 1 3 ] 3 1 2 (Bfafifr— o (CfH«(Da^fa^S^M L 

ftMLtc. mnmmn^mh s i. 

[§t i 4 ] it 3 1 3 <D$snfr—z> izmM<DMM l mmm$im l 
s i ^mmhr=.m^mmn^mm. 

- > & £ tftafaW/tfg-if & & -r «»a^©m^ #j/i * - > £ -t± 
& fit*, d n & t •* * ^sa^s^^g 0 
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buIB^M^ £ & "f y h #1 A # - > £ «fc tff&SBSiRDM-if & & t^S® tf y 

[M18] JKftSitS^v hSrlT^fBLT, fyfBgipfg-^&, & 
-ftiSis&fitf^O tf y hlfiitffl 5 tfy h gfC&S 100000000000000 100000 
000000000© 3 Obfy h?fJ©^^->$:^U^t-M-^T'S)U, fuiBfl 1 ^° # - > 
tt, 0, 1 , 2. 6, 7, 9, 12, 15, 16, 17, 21 

bf y h g£ £^112 2 try h gtC&£111000110100100 111000110000000(7) 3 O 
t*y I>#J<7)/\°# ->T&<£>, If^^l 5*fettl 7tCfB«<7)L S I. 

[ff^l9] «tfbM«R"rstr *v h & 1 -«fBLT, iafaSM-^te/ ^ 
ftSKfil^Otfy hg£<fct>*|gl 5tfy h g{C&S 100000000000000 100000 
000000000(7)3 O tfy h^KDA # - y ZWl *J U , |&iB^2A#-> 

tt, &fbiK«ffi«#flO, 2, 8, 15, 1 7 t? y N g £ J; tFH 2 3 t? y h g fC 
& -5 101000001000000 101000001000000© 3 O t?y h#J©^°# ff;£ 
^ 1 5 £ £te 1 7 fCfB*© LSI. 

[M2 0] iHt&fEt-StTy bfcllrigfBLT, t5fH»M#tt, fig 

-ffc;5*E&e#&o try h g^itKHi 5 try h gjc&s ioooooooooooooo 100000 

000000000(7)3 O tf y h^J<3DA^ - > Srjft »J jgt"^#T?$> »J , tirlBH 3 

it. mit&.m&m&m o, 2, 4, 6, 8, 12, 14, 16, 1 8 tr y h g & 

i:t>^2 Otfy h gfC&£ 101010101000101 010101000000000(7)3 O try h#I© 
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ff#^l 5 &fc\Z 1 7lCfB^tf)L S I 0 
[#g0J!cD¥lMffl&M] 
[0 0 0 1 ] 

[0 0 0 2] 

nmmfo&^&mmn^fcm&VgiV&imMm&isy b (NLTS: Non-Line 
ar Transition Shift) $: fEl t S N L T S (Dig t ^ o t ^ t ^ § 

. Z1CDN L T S li, fH^^-^^^CDttftf^fetttt^^fB^-T-*-^©^?:^^ 
&vy<fce>fC, IiJ/7b (TS) 5:#lbt, iHsW^fca^fEapt/iE^-* 
2: IE5t (C # £ -T -5 1=. tb IZ >&m & *r - % Z> „ 
[0 0 0 3] 

IfeMlfcffilZ J:£N LT Sm^Wit. LT, 1994^, IEEE Transactions on Mag 
netics, Vol.30, No. 6, p.4236fCX. Che, M. J. Peek£ <fc £>\J. Fi tzparticktf) 
"A Generalized frequency domain nonlinearity measurement method" t.>S. 

■rsift:fc#*rie>*iT^s. zamjcvn*, mtRm&T&ffiw 2 \? y t (Dibit) 

[0 0 0 4] 

r©N lt sMg#&Jcov^j^TJcMt-6o ^©NLTssi^sSttTiH 

[0 0 0 5] 

^ry^l^li, 1 tf v hffl^b^i&Ti: LT 1 5 fcf >y h#lC (15Tf) 
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■xf^-f &NRZ^ffi;J3<fctfffili&f3 : #& i//<;i/©SIE'T?^^"rsNRZi^iatc«k *J_h 

[0 0 0 6] 

g££fg# : NRZ^fB : 111111111111111 000000000000000 

NRZI^fB : 100000000000000 100000000000000 
XTy7 2~eit. Dibits* 3 0 TCDbTy b#Jr\# - > S:^ »J 

jt"tSo NRZ^fH^ ir/NRZI^fHfCj; U±fHMH^m-^$:J^TC^-t 0 ' 
[0 0 0 7] 

Ml/t^g"^ : NRZ^fH : 100000001111111 011111110000000 
NRZI^fB : 110000001000000 110000001000000 

«fctfV5reffr£>Jfcs£Vab=V5pat/V5ref S:|(|Bt5 0 &<^T% DibitTr^fe CSNLT 
S (Dibit) £T5£ (1) ^5>|[ffitS. iiTf, NLTSttlTTfiMlfe 
ffi, -T^t>*> 1 Ttf)/\°;VXifiI£ 1 (10 0%) hbfcitfeSo 
[0 0 0 8] 

NLTS (Dibit) = acos C(2-Vab 2 )/2 ] *3/ % - (1) 
_t5£ (1) it. (2) iatJ^T^^o 

[0 0 0 9] 
NLTS (Dibit) =Vab*3/?r - (2) 

±fSl&£{C&, ^bM*u*«S P>lC3Si|^Lfc#^CDNLT SS!l^*S=fe)|H 
*B3*lTV^<5#, EHft:fc©^f#J. Fitzpatrick{C#tJx.T. A. Taratorin, S. X. 
Wang, B. Wilson^, 1996^1 /I IEEE Transactions on Magnetics, Vol. 
33,No.l, P956-96HC5§^L/fe "Non-Linear Interactions in a Series of Tran 
sitions" fcg -rsia RCMR^^&^^MCDtjCD^M 
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v s - 1. ifimmz nx ^ & „ 

[0 0 10] 

$e>lC, NLTS© — ^ilLTl&ia^-^lCiSjg^S/^h (HTS.:*Hard 
Transition Shift* fcttO/W (Over Write) NLTS) #&»J, -£tf>M5t# 
&hLT, #-fcTy h^JA4f 5g-tSJP#-J§- (f) ^©1/2M«I 

©M^fs# (f/2) t^e>N lt s zn&^&jjm&%it>ftr^2> 0 z.<d-% 
mKiLtiti. smm^ en ©fa^<z>±fc3£$iA£M-^ (f/2) ^mutie^ 
•r s^.si*«& v*<Dmmz^mw-frfr u, * fc*«iiM#©^sasscs:^M , r s £ h 

TS ( = N L T S ) tfmftZm&tf&V^ A^fSfjzBUfc 5&«l«J&#lC<fc£N 
[0011] 

Dibit© fc?y h#JA*->&fco##T?£E&#N«^TO5/:7 
h (NLTS) felgfsew-e, lK^CIB»S*lg«©ttffi©^^+^"eS)o 
^Mm£©^M, ^MtC#^, DibitJ£^©Tribit^2T 
©If *y h (NLTS) 

[0 0 12] 

sic «iiaii#^si^ii±sis^^^^f>^ NLTscDitir 

[0013] 

^i^%^j&<b, $>sv^iN LT SM^&tcs^'ffi t-^*D^>M 

^:£&©M£l±f t {C$i*&3M<Z)N LT S &m%lzmfe"e&&&t>lZ"?&Z.£ 
[0014] 
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[0015] 

iz.Mfa-tz> tfrtam 2 (Dffifensmmf&ft m tmn,mmn$i jc & w s #n 

[0 0 16] 
[0 0 17] 
[0 0 18] 

it'feot, mmmmm^t^x. mmmmmn&^v hm^#-y^&mtm 

[0 0 19] 

se^u ^coMM#^e ) ii2©m^^ii?'«^5:M^-rs^fa#if^fflL s 
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[0 0 2 0] 

±l3BWS:MtS*ISi9©iH^ffilO^IB<IS4fl§L S I fcfc, «#JcfiB^C 

i v &o t, tfrfHsm^-^ & & t- tr ^ h #i a # - > & «fc t>*tfmB3«^f&# & & -r 

[0 0 2 1] 

iftSKfifi^lO If y h g&«fctf^ 1 5 If y h SJC&S 100000000000000 1000 
00000000000© 3 0 fcf y b A° ^ - > 5:1 f J Iti^t^ 'J , ffffHUl^^- 
M^3££m^|g0, 1, 2, 6, 7, 9, 12, 15, 16, 17, 2 
1 \*v V B33<fctf^2 2 h @IC&£111000110100100 111000110000000© 3 
0 t? y h#J©A# 
[0 0 2 2] 

_tfSfg-& tf Steffi ©?KaciB»#£ £ -§> © iffitft M v ^ <b ti 3 fig 

fiBKfcM*K&fi*^o bfy hgfe«ttfii 5 h gic&s ioooooooooooooo 1000 

000000000000)3 Otfy h^J©A* - > U 5g^##"C*> U , frffBfl 2 7\° # - 
MSKfiSA^O, 2, 8, 15, 1 7 try h Bfc«fctf3&2 3 Ify hg 
IC&S 101000001000000 101000001000000© 3 Ofcfy h#I©^°# 
[0 0 2 3] 
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flBtfLKte&fijW 0 V hg£<fct>*|gl 5fcfy h SfC&£ 100000000000000 1000 
00000000000(2 3 OYfy bPi<D A# - > Srifeg »J jg-T##T'fe *J . frffBH 3 /\° # - 
flfrffcjSIE&fitf&O, 2, 4, 6, 8, 12, 14. 16, 18tf«yhg 
2 OfcTy h @&C&£101010101000101 010101000000000(7)3 O fcf y h?'J 

[0 0 2 4] 
[0 0 2 5] 

ibsk^^ e> tissf- * fflS4i#T'$.5^2 5 mmt&i&ftv 5 pat 

fc^e>Jt^Vab ( = V 5 P at/V 5 ref ) Sr^ffi^ StSK&ftjB't £ „ 
[0 0 2 6] 

4fflLsi tt, mmmi^m^mmmm^V 5reft.mmm2(Dm5mmm^ 
V 5patt.^hm{H^nr=.mmttmV^ (= V 5 pat/ V 5 ref) JCgt5£, gfffB 

[0 0 2 7] 
[0 0 2 8] 

•btlSMCfa^MML S I {£. ffffHlg5^MM^{CS^VNT^-r MtraiBJS 
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[0 0 2 9] 

mv> \z.v v * - > \z&m.r* tr v h z - > £ tftrmsMM^fg-^ & 

[0 0 3 0] 

[0 0 3 1 ] 

[|§0J©HM(Z)^ffi] 

[0 0 3 2] 

01 li. ##§B£tc<fc.5$»T^ ^ ^ 1 i W© ^ D 1 1) 
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[0 0 3 3] 

©MS!f^^°^->Dibit (-00110000 — ) , Tribit ( — 00111000-) , 2T (-001 
01000-) fc<fct*HTS (-1010-) &W"t5„ II?, NLTSiCo^T, J^TIC 

[0 0 3 4] 

0 2 J±^ia»^rJC^DSN LT Stf)M0-e&3 o ffifftttiK^"^ h 

lCfH#m^Iw(C*fbTNLT S 1, I#Hx(;^LTNLTS2, TO<Z)i&3£<!> 
&C*fLTNLT S 3 #^tl-?*l£C£o ftl^^. h-^;V©N LT S (=NLT 
S1+NLTS2+NLTS3) fB& 0 fc^*- # tf)?f£8#fC^Ifc »; 

[0 0 3 5] 

Htf0i©^f8icM5o 

[0 0 3 6] 

fBHUrEFK 6 tt. ^fflSA^±3*LfclB^-^S:S#LT, X > n - 7 {C#fcj?& 
tS. X>=J-^7tt, M^taS^6^^^3tl^Sa^^-^ SriK^-f 2 
tCfa^t"S^«b. NRZ (Non-Return to Zero) (D?- $ JCgggl LT ffi^jfS = 

<£>„ 

[0 0 3 7 ] 
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I C 5 JCgU&3ft&„ MKIC5S, IB^MiEISKS^^^StlfclB^T 5 - 
*lcjS&fciB&«S£S:l8&'\v F3 {c#t^-re 0 
[0 0 3 8] 

F3 >J|?£3ftfcfB#te, K I C 5 iz&teZftxmffi 
Stlfefb, AGC (Automatic Gain Control) 9 ft £ „ AGCEil 

9 li, K I C 5 ^^#t|&$tife^#©i5iPI^-^(Cfrr#LTm^-tS 0 
.[0039] 

AGctai?&9 ©m*M#i±. ^ftmtsi&i o&c#ys£ft, Mf-~-#tfftffi 
, -rn-K^tife^, mmm&6 tc«*&<*fts. mmm^6Vit. s4r-*& 

^asJCffi^J-TSo AGCiaB&9©ffi*##tt, if-^HSi&l 2lC#Ufc 

i^&tlbt, ■y—&MWm9& l 3 tc«ite?-5„ ir-CTJ^HI^l 3 te, ,if- 
3j?«tiHIiI» 1 2 ^ f> fcffi $ ft £ if - sK^# £ $f ffll tmi& 6 e> 3 ft 5 

[0 0 4 0] 

k a -? mm Hit if - ^j^i[gii^ i3^f,Ms*ifeF5>f -fmmmmz 
«#&-rs. 7^fax-^4n K^-rytms&i 4 K7>f^fficjsct 

SIX, 2(CT r -# £iB»-r<5lg-£, ltfan'Mt5l» 

lc&g? e ft#f8£ U **ffllftSlfii^^ifti^4 Ctbi^ 
[0 0 4 1] 

0 3 l±, s^lftKl JcS^r-f ^^^«©^2H^®cDyn y ^J&J&HT-fe 

& 0 0 3ic^«f^x^it ioo^ h i ic^-r wkWri 1 tCfc 

V^T, mmm&tl eHmmmiEmm (9>f hStiUJi® (WPC:Write Precompensat 
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ion Circuit) ) 1 8 £ £TfB<£> «fc O iZW^, U WESI 1 6 oi> n - # 7 £ 
(DmzAZ->$££.mm2 0 fcfgtt, L S I 2 l t'Mbf:t)0T'fe5o 
[0 0 4 2] 

7 t s lift j t ttsist # ?: ^ t ^ «y bwsz-y(Dmm?-z £ 

[0 0 4 3] 
[0 0 4 4] 

ffiM^$:fH«iEia!^l 8 {Cgtjj&^So f3MlElH!i& 1 8ttM§tlfeNLTS 
[0 0 4 5] 

tzmmsEmmi sit, wwazl s i 2 1 fc^-^Kcm^stfj^fcteffi 

^Lfe^lC^iET^, Vab=lfC^L^£\ Vn&T^ -5 Vab= 1 JCj£^ 
[0 0 4 6] 

Ei4 ii, gf 3 aim^i ^vrnm^m^hnz^* -ym^Mmo-mmwo) 
jiihc/sct, ^#)W^mi&3 o wcD^^tt^^eu (m^-a:-r)ic^Mbfe^ti 

^4X3 0 bf v bfribteZmm^^t. LT©S^A^->Ref ( — 11110000-) J3 
£tfM!l;^f§#£ LTtf>MJ5£A#->Dibit (-00110000-) , Tribit (-001 
11000-) , 2T (-00101000-) £J:t>*HTS (-1010-) ©tfifr ^cKDISISt-*- 
#£?1^U -€-(Z) 3 0 If <y h<Z)fBg§^-# £^>:7 M/^'^^ 3 1 {C^jj&f */ 
7hb^X^3 1H 3 0 tf y hM^!JA7J»Jm7J^^ M/^^t'fe S/ 
L^E- K#0 3 0 tfy h<DM#IfB#-?--# S/L^E- K# 1 
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[0 0 4 7] 

^WlCfcSfiS^-f X^^g(7)ftBCZ)||^^^ It, L S I 2 1 p^gp 

<z)AGctas&9 ^M#^miai^i o ^cor^tc^^-ux^^ (f ft ; ®^ 

i±*f) AGC0H9 ^bffi^SnSStf 5 ^fmffc^fc&ffi 

[0 0 4 8] 

>fg#£fB^*ilE[IJi& 1 8 fc^bT^y K I C 5 bTiE» U S^tSi 

■Sfc/fcbTfcJ:^. 
[0 0 4 9] 

N L T Slg^ttTIH® 3 o©^T'^*^i^^tlS 0 
[0 0 5 0] 

Xf'y^ltlt 1 tTy hCD^^/^d&Til b"C i 5 bTy b#jc (1 5Tt) 
ffitt^SitS 3 0T©tfy b^rjA^-> S:^U^^^M-^$:^I5^^MWta 

K6jc5g»j, zmm'r-i 2±izmmL, ^<Dn^m^^ AGcmm^ 

7t7-f if ifctt'F FTIC J: Z G> 5 &/£#&V5ref h •* 3, m%^r 

[0 0 5 1] 

S*PfB^ : NRZ^fH : 111111111111111 000000000000000 

NRZIftfH : 100000000000000 100000000000000 
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Xf7y2t'H Xryfl HmUiZ. Dibit/1* -> £-£t?3 0 TGDhfy N 
<Z)|f£fB#tf) 5?£f£#V5pat£X^? h7A7t7-f if^ ^(iF F C(C j: 'J 
[0 0 5 2] 

MSlf^M-^ : NRZ^tfE : 100000001111111 011111110000000 
NRZlSfH : 110000001000000 110000001000000 
:73 X^^y^l J3J:t> , XT-^y2lril!l^L7t 5^^$:V5ref^ 
J;t>*V5ref7!3^i:b^Vab=V5pat/V5ref $r^Cffi-r^o #CV>-e, Dibit"e£ C -5 N L T 
S (Dibit) (1) A^IffitSo ^d"?, NLTSSlTt'SMLfc 

fit, -ttefr^lTOAjls^m* 1 (10 0%) £L£M^&-£> 0 
[0 0 5 3] 

NLTS (Dibit) =acos [(2-Vab 2 )/2 ] *3/ % ••• (1) 

[0 0 5 4] 
NLTS (Dibit) =Vab*3/?r — (2) 

[0 0 5 5] 

mu&mu(D-mmi&i&<D°7ny9m-e2bz>. /* 5 i^&s«i# 

*fcl±«MS##^IBIi^5 2 &^LT1^5 3 fCfas@£*l£o fflEft 5 3 {CfB 
^3*1^-*^ S£#IS5 4 ^lTil(Z)Il7-'JX»F FT 5 5 
{CA^J^tlSc /1*->5§£3§5 1 A^&Sm^#*fctt«M^#*^2 

©117- 'J i^MF F T 5 6 CAASftS. 
[0 0 5 6] 
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H6liHr5S7-Ua:^g|5lF FTfflffi^^tHt^S. HI 5 CO F FT 5 5 

£#!$glfC> FFTm^7S:«E«fJC**l-e4x^i- 0 
[0 0 5 7] 

#*5 7 fC J: U, F FT 5 5 ©ffi*^e>JSEft(Z)|B»M^#© 5 ^CfiJc^F 
FT 0 «b, F FT 5 6©m*^^^#:«sH^##<Z) 5 F FT^iffi 

U ^tl^^ilbfcfFFT/FFTj^ffltS. NLTSlS#I5 8[i 
, MX-ii^T-A^niT^J: U^^tl, ^A^#*5 7©ffJ|^|f|£;§^±fS ( 
1) 5£fC^o'£, W^'fSN LT S SrffJJU ^©ffB^&frMtai^S 9 {Cffi 

[0 0 5 8] 

msi^-tm&M'&nmfeT'iz, /\°#->f§£#§5 1 ^ta^ms 2 

IE##!£5 2 «^5 3 £<Dm. 3 tS^I5 4 £ <Z>fm£ <fc 

5 4 £ F FT 5 5il©r^<Z)^^(C £ VaT#»HW£ C> A#->#g£#S5 1 

t f ft 5 6 t&mnfcm&iztem&m&tf&vte^. i/^bft#<b, fft q 

[0 0 5 9] 
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[0 0 6 0] 

ss^t. Mia, ^^bjistcmi^ijsiiN lt s&wmmrn. m2#m\* 

mm^#-y. f 3?JIttNLTS, IM?(Jgt;Usymmetry}Ci:£^;ft|I^£ 

N L T S ©aSOC i P> -f^A 0 # - > Sr^jt-fbT* # £ . 
.[0061] 

^ — >Dibi t ( — 00110000 — ) , Tribit ( — 00111000 — ) £<fct>*2T (-00101000 
-) <Z)]M'f£, HTS ( — 1010 — ) (D^— ffittfc <fct>*e*P$I/£A#->Ref (-1000 
1000-) #!B3*lTV^ 0 
[0 0 6 2] 

fH^-T-'-^^bT^P^^MWHI^l 6(C3 0T#}C^'JILM$tlS o 
[0 0 6 3] 

C^l] ^CfeV^T, £>t§ 3 #| @ L T S ^fB$ tlT V*-£>„ .hA^JRtC 

«Mj£/1*->Dibit, Tribitte«ktf2T©Htfliffi©N L T S¥^i, M^A* 
— ^HTSCD^-^S'fS© N L T S ^'fBc* 
[0 0 6 4] 

C^l] tCfc^T, &frt>$Z4mBlZte&Mffi (Asymmetry) IC J: S »5*f ffl^ 

«ims4xs38jafi£E^&T^: (.3) ici unmans, 

[0 0 6 5] 

Er= (Vp+ - Vp-) /2* (Vp+ + Vp-) - (3) 
rit, Erii^M, Vp+li + ^^H«J±(DH 0 -^^i(7)^'fii, Vp-li -ft 
JE <Z> fcT - # ^filCD ijfi*f it -e & S „ 
[0 0 6 6] 
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#1 g Ji*:£f»#tf>3g 5 HfiWSftjEfcifr V5ref, H 4 #| g «H 5 iSl?M^©it*Vab 
[0 0 6 7] 
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[0 0 6 8] 

imz) £A^e>^l^JStCttNLTS©?H!l3£SSDibit, Tribit, 2 

y h©fB##£f§CDNLT ow&T±&&C <fc£N LT S $I/£"Tfg 
*!iMII©NLTS!i, Dibit^fen^2 kf^y h g(Z)N LT S-e^>U, Tri 
bife&*U£3 tf>y h g<Z)N L T SV$> *J, 2TT'&*U;£Dibit©¥#®MMIfc'"e£ 

[0 0 6 9] 

1. Dibit NLTS(jM'[£) : 3 OT 
O A7^^->(DH57^^®^:m 

AA^->iftS«efi: [0, 1, 8, 15,. 16, 23] 

f&bitJC J:SNLTS£bitM^TT?lE^fl:L£*;<Z>S:tn, fffM fC J: S NLTS £ IE 
M-fb L tz. % CD £ tow t.~? £ „ 
[0 0 7 0] 

Va ( t) =h ( t ) -h ( t-T-T tow+Ttn) +h ( t-8T) -h ( t-15T-Ttow) +h ( t-16T+T tn) 

-h(t-23T-Ttow) 
Va(f)=H(f) [exp (0) -exp (-j^T (1+tow-tn) )+ex P (-jo>T (8)) 

-exp(-jcoT(15+tow))+exp(-j a)T(16-tn))-exp(-jcoT(23+tow))] 
H5#Cf&# &5f 0=5/T0=5/ (30T) =1/ (6T) t? & § fe ft, 
- G>T=2wfT=2w5fOT=3/ff „ ^ ^ T?f Oliftg *; M L^ifMMo 
[0 0 7 1] 

«fcoTVa(f)©^5^^Va(5fO)t±J6AT©^:i:*S. 
[0 0 7 2] 

Va (5f 0) =H (f ) [1-exp (- j % /3 (1+tow-tn) ) +exp (- j it /3*8) 

-exp(-j 7r /3(15+tow))+exp(-j 7r/3(16-tn)) 

-exp(-j % /3(23+tow))] 
=H(f) [1-exp (-j k /3 (1+tow-tn) )+exp(-j it /3*2)+exp(-j iz /3*tow) 
-exp(-j 7C /3(l-tn))+exp(-j n /3(2+tow))] 
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=H(f) [l+exp(-j % /3*tow)-exp(-j % /3(l-tn))*(l+exp(-j % /3*tow)) 
+exp (- j it /3*2) * (1+exp (- j k /3*tow) ) ] 
=H(f) [(1+ ex P (-j ? r/3*tow))*(l+exp(-j7r/3*2)- exp(-j % /3(l-tn)))] 
=H(f) [(1+ exp(-j7t/3*tow))*(ex P (-j7r/3)- exp(-j % /3(l-tn)))] 
•••(1-1) 

O |i?8SfcB/*#->©&5&/«#Vb(5f0)&:#&.5 o 
[0 0 7 3] 
BA^->^bMK&B: [0, 15] 

Vb (5f 0) =H (f ) [exp (- j % /3 (0) ) -exp (- j tc /3 (15+tow) ) ] 
=H(f) [1+exp (-j7z:/3*tow)] -(1-2) 

o NLTsirm^o^m 

£i\ Vab=Va(5f0)/Vb(5fQ)&3£ffi-r5 o ^ i T?Va(5f 0)&tfVb(5f 0) 

TVablid-l), (l-2)^ii:U, 
Vab=|Va(5fO)/Vb(5fO) | 

= |exp(-j7r/3)- ex P (-j7r/3(l-tn)) | 

= |exp(-j tc/3) (1- exp(+j 7r/3*tn)) | 

=| 1- exp(+j % /3*tn) | 
m% exp(+ja;/3*tn)cZ)|gM$£Re(x), Hi&InlxJttSil^ 
Vab=( (l-Re(x)) 2 + Im(x) 2 ) 1/2 

=( 1+Re(x) 2 +Im(x) 2 - 2Re(x)) 1/2 
HiS[«|5Re(x)tt, 
Re(x) = (2-Vab 2 )/2 

<{> =acos(Re(x))=acos((2-Vab 2 )/2) 

f 0 (DSlkl&fr Tf H © T & % /3T? & £ #> IT iC *f £ NLTS* liJg* T <Z)^ 

[0 0 7 4] 

NLTS= (t>*3/7t 
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=acos((2-Vab 2 )/2)*3/7r — (1-3) 
2. Tribit NLTS (ffigft) : 3 0T 

krtZ-ymitEtf&GLiB:: [o, i, 2, 6, 7, 9, 12, 15, 16, 17, 21, 22] 

±fHDibit NLTSfiD&JtJfcl^BMc, 

Va(5fO)=H(f) [l-ex P (-j % /3(l-tnl+tow))+ exp(-j % /3(2-tn2)) 

- exp(-j ?r /3(6+tow))+ exp(-j % /3(7-tnl) ) 

- exp(-j 7t /3(9+tow))+ exp(-j7r/3(12)) 

- exp(-j % /3(15+tow))+ exp(-j % /3(16-tnl) ) 

- exp(-j % /3(17-tn2+tow))+ exp(-j ic /3(21)) 

- exp(-j tc /3(22-tnl+tow))] 

=H(f) [1- ex P (-j 7c/3(l-tnl+tow))+ ex P (-j % /3(2-tn2)) 
- exp(-j it /3*tow)+ exp(-j 7r /3(l-tnl))+ exp (- j ?t /3*tow)+l 
+ exp(-j % /3*tow)- exp(-j 7c /3(l-tnl)) 
+ exp(-j 7r /3(2-tn2+tow))-l+ exp(-j 7c /3(l-tnl+tow))] 

=H(f) [1+ exp(-j 7z:/3*tow)+ exp(-j it /3(2-tn2) ) 
+ exp(-j 7T /3(l-tn2+tow))] 

=H(f) [(1+ exp(-j7r/3*tow)) (1+ exp(-j % /3(2-tn2)))] •••(2-1) 

NLTS|fLtf}5£(Z>#ffi B/\°#-;y&Dibit NLTS©t&-^fc H fc-T &5©*T?Vabfcj: ( 

1-2), (2-1) 5£ J: *J, 

Vab= | 1+ ex P (-j7r/3(2-tn2)) | 

Dibit NLTS<Z)^^^IH#{CRe(x) fc, 

Re(x)=(Vab 2 - 2)/2 

, acos(x)(Z)^M^^ 0~tt T?S>*feftNLTSttJKT©^T?»ffi3 4x*o 

[0 0 7 5] 
NLTS- (2 7T /3-acos ( (Vab 2 -2) /2) ) *3/ tt 
=2-acos((vab 2 -2)/2)*3/7r -(2-2) 
3. 0/W NLTS=HTS: 5 #cHSfSSg*S : 3 0T 
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kAZ-ymtJxM&U'. [0, 2, 4, 6, 8, 12, 14, 16, 18, 20] 
JlfBDibit NLTSCDUm^ lei Site, 

Va(5fO)=H(f) [l-exp(-j7r/3(2+tow))+ exp(-j n /3 (4)) 

- exp(-j 7r /3(6+tow))+ exp(-j k /3(8)>- exp(-j ?r /3(12+tow) ) 
+ exp(-j7r/3(14))- exp(-j % /3(16+tow))+ exp(-j k /3(18)) 

- exp(-j 7r /3(20+tow))] 

.=H(f)[l- exp(-j7r/3(2+tow))+ exp(-j7r/3)- exp(-j'7r/3*tow) 

+ exp(-j t?;/3(2))- exp(-j % /3*tow)+ exp(-j tt /3*2) 

+ exp(-j7r/3(l+tow))+l- exp(-j7r/3(2+tow))] 
=H(f) [2- 2exp(-j7r/3(2+tow))+ 2exp(- j jr /3*2) 

- 2exp(-j k /3*tow)+ exp(-j /3(l+tow))- exp(-j 7r /3)] 
=H(f) [(1- exp(-j7r/3*tow)) exp(-j7r/3)] -(3-1) 

B/\°^->^Dibit NLTSCD^^-^lWfC-e^^CDT'Vabttd^), (3-1)^; <fc 'J 

Vab= | (1- exp(-j 7j:/3*tow)) exp(-j7r/3) | / 
| 1+ exp(-j it /3*tow) | 
= | 1- exp(-j 7t /3*tow) | / |1+ exp(-j % /3*tow) | 
Dibit NLTS(D#-££|liJtt{CRe(x) 
[0 0 7 6] 

Vab 2 =[(l-Re(x)) 2 +Im(x) 2 ] / [ (1+Re(x) ) 2 +Im(x) 2 ] 

=(1-Re(x))/(1+Re(x)) 
/.Re(x)=(l-Vab 2 ) / (1+Vab 2 ) 

[0 0 7 7] 

NLTS=acos ( (1-Vab 2 ) / (1+Vab 2 ) ) *3/ it ••• (3-2) 
4. 2T NLTS : 3 0T 

O k^^-y<D / msik&fi(»%& 
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krt%-ymtB.m&n .• to, 2, 8, 15, 17, 23] 

±IBDibit NLTSCD^m^lsftUC 

Va(5fO)=H(f) [1- exp(-j it /3(2-tn+tow))+ exp(-j % /3*8) 

- exp(-j ?r /3(15+tow))+ exp(-j 7T /3(17-tn)) 

- exp(-j7r/3(23+tow))] 

=H(f) [1- exp(-j k /3(2-tn+tow))+ exp(- j k /3*2)+ exp(-j % /3*tow) 
- exp(-j 7T /3(2-tn))+ exp(-j ?r /3(2+tow))] 
=H(f) [(1+ exp(-j 7t /3*tow)) (exp(-j7t/3)- exp(-j k /3(2-tn)) ) 
=H(f) [(1+ ex P (-j 7r/3*tow) ) (exp(-j n /3) (1 - exp(-j ?r /3(l-tn) ) ) )] 
-(4-1) 
O NLTSHCffi5£(£>2$m 

->&Dibit NLTS(0|g^fc|^lST?&5©T?Vab&(l-2), (4-l)5£«fc U 

Vab= | exp(-j tt/3) (1 - exp(-j % /3(l-tn))) | 

= | (1 - exp(-jjr/3(l-tn))) | 
Dibit NLTS(D^^h|^$l{CRe(x) £;£#)£ 0 

[0 0 7 8] 
Vab 2 =(l-Re(x)) 2 +Im(x) 2 
.*.Re(x) = (2- Vab 2 ) / 2 
J: -a T N L T S it T CO 5£ V H ffl $ *l -5 . 

[0 0 7 9] 
NLTS=1- acos((2-Vab 2 )/2)*3/n: -(4-2) 
5. 0/W#££ (C cfc •£> 0/W NLTS (Hard Transition Shift) 
O *mA^->CD«*MW^VF2: MJ&4T 

A^*->?KftS«Kfifi : [0, 2] 
VF2 ( t) =x (0) -x (2T+Ttow) 

VF2 (t) <Z> 1JM (1/f 0) l± 4 TlCffl^ -f S <Z) T co T = 2 ;r f 0 
±SBDibit NLTSflDgffifcHflllC, 

Va(5fO)=H(f) [1- exp(-j ?r /3(2-tn+tow))+ exp(-j tt /3*8) 
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- exp(-j % /3(15+tow))+ exp(-j n /3(17-tn)) 

- exp(-j it /3(23+tow))] 

=H(f) [1- exp(-j % /3(2-tn+totv)) + exp(- j it /3*2) 

+ exp(-j ?r /3*tow)- exp(-j ?r /3(2-tn)) + exp(-j % /3(2+tow))] 
=H(f) [(1+ exp(-j k /3*tow)) (ex P (-j7t/3)- exp(-j tt /3(2-tn) ) )] 
=H(f)[(l+ exp(-j7c/3*tow)) (exp(-j7r/3)(l - exp(-j % /3(l-tn) ) ) )] 
•••(5-1) 

o NLTswm^:©#m 

B/\°#-;W±Dibit NLTS<B®-&£H£T?&5<Z>T?VabfcJ;(l-2), (4-1) ^ J; U 

Vab= | exp(-j % /Z) (1 - ex P (-j ?r /3(l-tn)) | 

= I (1 - exp(-j jc/3(l-tn)) | 
Dibit NLTS(D^^£|Bl$i&CRe(x) ,, 

[0 0 8 0] 
Vab 2 =(l-Re(x)) 2 +Im(x) 2 
.*.Re(x) = (2- Vab 2 ) / 2 

JioTNLTS (HTS) tt&T©5£"e3£ffl 3 *l5o 

[0 0 8 1 ] 
NLTS=1- acos((2-Vab 2 )/2)*3/?r -(5-2) 
S7tt^Sfl5lc«ky, 08- l 0 1«5§BJ?{CJ;6. i«&l?£«y&Jc;}3tt 
5#8N LTSJ/^a l/-2/a >H£©N L T S ft BIT' & ttM^ 
0 7li, Dibit/\°#->£ N 0 8 ti, Tribit/\°# - 0 9 11 2 

TA°#->£, HI 0 WU HTS (0/W NLTS) A# — > $: tl-^^L^ V* fe^-n-<Z> N L 

t s n-mism zm-tm-vti Z> = 

[0 0 8 2] 

01 l~14[t #f|f ^S4fiMi:fei-t-£#lN L T S i b - ^ 3 > 
IffiNLT SfmM^5:^t-|2IT^U> *ft-eftB 7 ~ 1 0 IC*NS U 3M5£M 
#tlt, HI Hi, DibitA#->£, 0 1 2 Ji, TribitA* - > 013 
tt, 2TA#->£, 014&, HTS (0/W NLTS) /\°#->£^4^^ ? ;t^fflV^£^§-£r 
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<DN LT Sff-ISttgai&^-f 01 1 (A) , Ell 2 (A) ,013 (A 

) git/014 (A) fct % 1 tfy Mtf©tff|H®'5 : -^tC«fcSNLTSS:0%~3 
0 % £ -egg-fb 3 H S © 5 tlllStC iSNLTS I^&^t0T^5 
o HI 1 (B) , S12 (B) , il3 (B) feitfigi 4 (B) It, 011 ( 
A), 012 (A), 013 (A) ££t>*0 14 (A) ICfc^T, ^ft^tl 1 fc? 
y h f& tf> fff sH^t' - # (C J; § N L T S £ 0 % iC @)£ L £ £ £ © 5 tf^HSiftigfC <fc 
5NLTSK^I:gt0tfe5o 
[0 0 8 3] 

^m^s ©mjt <d ^ $ - y <d a* <=> — o © a # - >© & u > 

[0 0 8 4] 

# * ^ v :7 £ « * i £ £ S © &g5Cfa$S#£ IC £ if % 2tt&j&%£(Dffl 
[0 0 8 5] 

(#tB3) mmfemmmfcftitm5mmmmfrr*&z>, # ia 2 jcfa*©« 



ffil£#2 001-3100324 



#2001—310365 



[0 0 8 6] 

(#134) mmmm^it. mmt-^m^^n^n-mm-mmn^rmm 

lCftfo.LT^n^ti 1 o-£t?tTy b#I©t!l 
fl8ffcM«#2 try hlSH}^^l5«2TSItfia?K-ffct*?Kffc;©#SBKlc*f/SUT 

£^y MiHTS fc^frtfy b^]ffli3;^->i:, 
[0 0 8 7] 

(#13 5) flfrffc^e-rshfy b£ 1 T^I3LT, ffff3«M#«, lKft£«K& 
ft^HOlfy bS8<fclKSgl 5 try b gJC&£ 100000000000000 10000000000000 

o®3 o tr y h^j©A^->s:iMi*;jS'r^#T?«)»j, itrfafgi^#->te, a-rc 

Mf^O, 1, 2, 6, 7, 9, 12, 15, 16, 17, 2 1 \f y b g 
£«J:t>*||2 2 tTy b glC$>-5 111000110100100 111000110000000© 3 0 tfy b#I 

[0 0 8 8] 

(#136) mtJxmtZ^y b£ 1 T'^IBbT, frff3SM#i±, ^ffcSIEffi 
B^HObfy bg£J:t>*fgl 5tfy b g {Cfe -5 100000000000000 10000000000000 

o© 3 o tr y h #j©/\° * - > y jg-rft-^^S) y , tutan 2;^-> 

SKfitt^fO, 2, 8, 15, 1 7 hf y b g£J:tfifl2 3 f y b g&C&£1010 
00001000000 101000001000000© 3 0 £~y b?'J©A# #134 (Cf3^ 

[0 0 8 9] 

(#137) MSKt Stf y b$rlT-*faUT, ffjf3Sipfs^£, flfrft£IE& 
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g^no tfy MfeJ;t>*Ii 5bTy h aicfe s 100000000000000 10000000000000 
0©3 0 hfy h^J©A°^->$:^Ujg-rM#-efeU, fyfSH 3 ti, i&tf: 

Sififi^f 0, 2, 4, 6, 8, 12, 14, 16, 1 8 t? v V g & J: tfH 2 
0 try h 101010101000101 010101000000000© 3 O fcf y h#J©/\°# - > 

[0 0 9 0] 

(#IH8) |fffHNLTS7b\ 5 %(B^M*8Hft'Tiffl£<**l£, #IH 2 7 © 
[0 0 9 1 ] 

(#IB9) $^ca^B#2#i3£&©Sm##£#8£U 
[0 0 9 2] ■ , • 

(Mtaio) mmzmfs,mmznz>fcto<D&mm*ir*:ft£.L* 

LSI. 

[0 0 9 3] 

(tfSBl 1) «E^tc?K$CIS^3tiSfc«)©S«!i«#S:^L, *<zm£*T^ 
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[0 0 9 4] 

(#131 2) JKffcjRK'tStr-vy hSri-e^fBUT, faf3S*P##Ji, ^-fb^ 
tfi^0tf>y hg£J:tMll 5fcfy h giC& 5 100000000000000 100000000000 

■ooo©3 otfy h^rjo/^^ jg-r^T&u, tatBifu & 

/fb^Sfgftg^lgO, 1, 2, 6, 7, 9, 12, 15, 16, 17, 2 1 1^7 h 
Bfe «fcUf^2 2 tf «y h g{Cfe -5111000110100100 111000110000000© 3 0 \fy V 
&\<bX9-y-23b&. #f39 tfclt 1 1 izmM&L S I „ 
[0 0 9 5] 

(#13 1 3 ) ^bM^-rS kf y h £ 1 T'^tabT, BiffHSm##ii, i^bM 
fefitf^Otfy hg£J:t>*igl 5 t^y h S tC&£ 100000000000000 100000000000 

ooo© 3 o try h^rj©/^^ jg-rM#T?s>y, S5IHSI2 & 
-fb^&fi^fgo, 2, 8, 15, i 7 try h B£«t:tf^2 3 try hBica&sio 

1000001000000 101000001000000© 3 0 tfy h#i©A°# #fH9 
[ill JCfB«© L S I „ 
[0 0 9 6] 

(#1314) IfMtStf'V h £ 1 -e^SHLT, frfffB*mfB#«, iftSi 
W$Otf«y hg£i:t>*|gl 5fcfy h g 100000000000000 100000000000 

ooo©3 o tf y h^iJffl;^->$;iUItf^T^tJ, fyfBtl 3 - >«, a 
ftSKfil^lO, 2, 4, 6, 8, 12, 14, 16, 1 8 tf y h S J: tfjg 
2 Ofcfy b gJC&S 101010101000101 010101000000000© 3 0 tfy b#J©r?#- 
>7?»5, #fB 9 Jfeiil 1 tCfEiSc© LSI. 
[0 0 9 7] 
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torn l fc, #ih 9 izm&tomsmmn&m l s i d 

[0 0 9 8] 

SSI 1 5Hi^V 5ref£ftfgB«!5£f8#SC «fc »J tf!E»3*xfcfu 
IHSSE^3b>e>^ ?> tlS^t-r- * CD^^#T?& S« 2 <DH 5 WHfaS^^ V 5 pat 
t^e>JtS|5Vab ( = V 5pat/V 5 ref) Z> & ftM L> 

1 5 (Cfa«(Z)a^fB®#£M LSI. 
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